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Abstract

f

Direct and repeated measurement of academic performance in the

curriculum is an alternative to traditional referral and assessment

models used in psychoeducatf8nal evaluation. This study cOntrasted a

screening and referral procedure that used weekly measurement of

erfOrmana_in_readpg,__spellingand written_expressinn_witha

traditional teacher referral procedure. the groups were compared with

-respect *to referral- rate, cognitive functioning, achievement level,

social behavior, sex ffferences, and identification as learning

disabled. *The number of students referred through weekly measurement
r

was similar to those referred by teachers. In addition; the results

indicated that academic achievement is almost the kole criterion used

in teacher referral, although teacher-referred students appeared to be

more likely to be 1..ated as behavior problems. 'Finally, students

referred through weekly achievement measurement were as likely to have

an aptitude-achievement discrepancy as students referred by teachers.
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Direct and Repeated Measurement of Academic Skills: -An

Alternatike ta Traditional Screening, Referral, and

Identification o Learning Disabled Students

The role of bias in the referral and identification decision-
_

making process in special-education currently receives much-attention,
; -

Significant factors that appear to affect the referral prOcess. include

the influence of student characteristics upon teacher-pupil

interactions, the effect of Current placement team decision-mak.ing

practices, and the impact of institutional constraints and external

pressures.

It would appear that several kinds of pupil characteristics

differentially affedt teacher-pupep- interactions and diagnostic

outcomes, Socioeconomic status of the'. student significantly affects

'teacher prediction of pupil. performance (Miller, McLaughlin; Haddon, &

.Chansky, 1968). Teacher predictions' also have been shown to be

affected by the sex of the student (Jackson & L3haderne; 1967;.

.Schlosser-& Algozzine, 1979)-. Another naturally-occurring student

characteristic that influences, teacher-pdpil interactions and

-diagnostic Outcomes is physical attractiveness ,(Berscheid & Walster,'

1974; Ross & Salvia, .Z.9,75).

Placement team practices a4st Contribute bias to the referral and

identification decision-making process. In a study of simulated

decision making, Ysseldyke, Algozzine, Regan, and Potter (1980)

determined that school personnel frequently selected technically

inadequate assessmeot procedures. The decision makers also tended to
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identify pupiis as emotionallyisturbed, using teacher complaint& as

tne sole basis for diagnosis and disregarding behavioral assessment

datal(Ysseld;ke & Algozzine, ia press). In addition, ,51% of the -,

decision makers, propkinced a,norma) student with average perforliance

on ,achievement andintellectual' measures as eligible for speCial
, .

educatibn services (AlgOzzine & Ysseidyke, 1981). Inves,tigation of

decisions made by placement' teams further demonstrated virtually no

relationship between _the assessment data submitted at team meetings

and the decisions reached by the teams (Ysseldyke, Algozzine, Richey,

& Graden,. 1982). Finally, in' a s'urvey of Colorado LD programs,

Shepard aq, Smith (1981) i6und that 45%'of the students served did not

meet,the stace placement requirements.

Christenson, Ysseldyke, and Algozzine (1981) reported that many-

types of institutional constraints and exter,na) pressures bias the

referral and ideatification decision-making process. Referral rates

vary with' the guidelines established bY the school distriCt, the

perceiied competence of the person receiving the referral, the kind of

referral form used, and the am6unt of paperwork required, as well as

teacher* attitudes and theoretical beliefs. Referral and

identificaVion rates are also a function of external pressures such as

the sociopolitical dlimate, external agency influences, federal and

state guidelines, and parental pressure.

In all, the many biases operating, in referral and identification

procedures contribute considerable variability to the process. Glass

(1981) regarded current diagnostic procedures as arbitrary, while ,

Scriven (1981) labeled them a 6diagnostic scandal." Because



I

,inconsistericy is'so prevalent, the veracity of the current
A..

questioned and alternatives are sought.

One potential ca'nd a e 'the' uset of direct and frequent

performance measurement of the s ent's gacademic skills (Lovitt,
4

1967). For purposes of determining a thildAs eligibility for special

3

roach is

education, Jenkins, .Deno, apd Mirkin (1979)-proposed that continuous .

measurement of a child's skills in an fde tified academic agea be

compared to minimal acceptable performan in this area. The

concurrent validity of such measuremen procedures has been

established for the number of words read cor ctly in one mtnute from

a basal reader (Reno, Mirkin, Chjang, & L y, 1982), the number of

. t

correctly spelled words from dictated lists (Deno, Mirkin, Lowry, &

Kuehnle, 1980), arrd . the total number Of w rds written on i story

starter (Deno, Marston, & Mirkin, 1982). Ho.w ver, the appropriateness'

of the techniques for use in referral and igi6iit decistons.has

not' yet beenhconfirmed.
-

The intent of this sudy-was'to.pilot t t an alternative metsGq-'

,

f referral, one based Apon. continuous valuation of objectikie

. 0.
pssroom data._ , Employing. set of pro dures 'developed' 'it- the

' .
'''Oniyers,ity of. Minnesota, Institute for 6se,arch on Learning.

, -$,

..
. DisOilitjes,.. continuous evaluation proce4 res were tmplemented in

,

A. .

A

five elementary, schools.'" Refftrals Ode u g this system then were
. \ .- . ,... -.

compared.with.the traditional', teacher-initated.referral model. We

hypothesized that'referrals made with the re objective system would

tie free of the factors often biasing referr i decisions.

o
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Suhjects.

e

Method

, Three referral,groupS were compared. Group I referrals,: were

- identified wi-th:the continuous evaluation model. These subjetts were

, .. . %

1refenred forpM'awg a group of "high-risk" students selected from the
, , ., , ..

'pOtiliation' of'students at five elrentary schoois because they had
..

a .

, &cored, at 'or be)ow, the 15th percentile on 'a measure of written

exPression. The\high-risk students were tested weekly on me/asu;-es of

readiag, spelling, and..written expression; referral decisi,ons were

made on the ba5is of theii:. performance. Group II subjects were from

.

the same f.tve elementary sphools as the Group I referrals: but were

referned as a. result'of 'the traditional teacher'referral process.

SuPjeets in Groupt4IL alseviere teacher referred. However, the hdme
-A-

elementary'school.for these referred subject*s was different from the
,

Group I and II schools.

All elementary ichools include im the study were located within

a:50-mile radius of i )arg&.MetroOOJitan area .in the Midwest. The

,

schools generally were located' :111.4all. town, rural settirigs. Only

dlird through sixth grade studentswere included'in the study.. School

populations ranged from 110.to 696.

Procedures

Group I referrals. Third, fourth, fifth, and sixth graders

(n=1374)-from,five elementary schobls were screened in early September

,
using a measure of written- expression, a procedure that:lias

successfully differentiatedLD and oon-LD students (Deno,'Marston, &

Mirkin, 1982). ,During thf-screening, phase, each student was given two



story starters and .asked to write a,brief story for,,each.. Students

wer given three minutes to write each composition.. Only the

compo tions from the second 4dministration were scored and analyzed;.

the' fir t administration was considered to be practice on the task.

The second story rstarter stated, "Long, long ago in a-distant galaxy

the evil forces were...." The number of words written on the

'composition ,therwas tabulated for ea student. Parents of those

students who ss.ored in the lowest 15%.for their grade on total words

written and who had no history.of previous special services Were then

asked for permi4ion to have their, son/daughter participate ir, -the

direct meaSurement phase of the study. The 15th.percentile cutoffs

folk each grade level are found in,Table 1. Parental -permission was,

(

received fdr 107 stu ent$ from the five schools; included were, 33O\

third graders, 25 fourth graders, 27 fifth graders, and 22 sixth

doraders. Seventy of th "high-risk" students were maLes and 37 weee

fenales.

o! Insert Table 1 about here

Weekly, direct measurement,for the high:risk population began in

the first week of October and continued for ten weeks. Each week the

107-students were 'asked to complete a reading, spelling; and writing

task administered by the schools' special education teachers. Student

performance then wds scored and the data for each academic area were

plotted on a graph.

For the reading task, each child was asked read a list ok

,
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words randomly seleaed from the third grade level of the

Harris-Jacobson (1972) word list. Each week the student was given a

different-list and asked to read aloud for one minute. The number of

words read correctly then were counted and charted on graph'paper.
,

Wprds randomly selected from the 'third grade ,level of the
,

Harris-Jacobson (1972) word list also were us'ed for the spelling task.

Students were dictated,20 words over a five-minute period (one every

.

15 seconds) each. week. Teachers then counted theinumber of words
,

spelled correctly and charted the results for each child on a graph.
.,

Direct measurement of written expression consisted of

0

administering a differ,entsstory sfarter each week. The total number
%

, of words written on each compositipn was charted on a graph.

Information gathered on the 19.7 students during the measurement

'phase was used to make group I-referrals midway through the 10ieek
Q

measurement period and again after 10 weeks. Three models were used

to generate referrals: the standard deOation modef, the grade
s

discrepancy model, and the performance diScrepancy model.
,

,

In the standard deviation model, a student met the refer al

criterion if he/she- perforMed at a level more than two standard
, a

deviations (SD) beilow the mean for his/her grade level on either the

reading, spelling, or wril4en expression measures. Since this ,

A

e
,

criterion for third graders resulted ,in a negative,number for reading,

1 1/2 SD below the mean was used for . this grade revel, for reading

only.

Rather than use grade means A4m data colleCted from different

parts of the country, a set of local norms was'established for use ih

:
I

'41

4

4
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thestandard deviation midrdel. Forty students, 10 each from grades 3,

4, 5; and 6, were selected randomly from one of, the schools,

participating in the study. The mean scores of,the-students from each

of theseArades were used to set the criteria Of 2 SD below the mean.

The specific referral criteria for each grad& are shown in Table 2.j

Unfontunately, two subjects were lost when establishing the sixth

grade norms. This factor may account for the depression in the sixth

grade means, which in past.studies have been 'superior to fifth gra'de

means (Deno, Marston, & Mirkin, 1982; Deno, Mirkin, & Chiang, in

press).

.
Insert Table 2 about here

The performance discrepancy modeljocused on the child who was at

least 50% discrepant from his/her grade level mean. Again, a 5et of

local norms was used to establish referral criteria within r.his model.

For 'example, a fourth grader meets the criteria for words read"

correctly if he/she is 50% discrepant,from the fourth grade mean of

74.5. This child must be reading at a rate of 37.25 Jr less words

correct on the reading measure to be referred. Referral 'criteria4f.Pr7-'

,O
the performance discrePancy model are gi'ven in Table 3..

Insert Table'3 akut here

The third model, the grade discrepancy model, also 'Was used to

make referrals. Using this model a chi'ld i5 eligible for referr§1 ifc

r
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he/she functions at a 'level less than the mean pSformance level of

students two .grade levels below the ttudent's own grade level.

Spelling is not included in this .model because descriptive data were

not available for all grade levels. Criteria for this model were

e'stablished from previo$ researcif (Marston; Lowry, Deno, Mirkin,

Sindelar, & Jenkins, 194). Referral sriteria are fpund in Table 4:

Insert Table 4 about here 4

As noted previously, the three i-eferral_models were used to

examine the mean performarice of each of the 107Bigh-risk students

five Weeks' into the measurement period. Given that a student would

not be referred for spelling under the grade discrepancy molel, there

were eight possible crAteria: standard deviation criterion for

reading, grade discrepancy criterion fol.- reading, performence

0 jiscrepency cr,itei-ion for reading, standard deviation Criterion for

spelling, performance cti'screpancy criterion for spelling,, stendard

deviation Criterion for written expresSion, grade , discrepanty

Criterion for writing, and performance criter)on for writing.

A frequency distribution of the numbers of students meeting one

orqiore referral criteria is displayed in Figure 1. Based on this

dist ibution, a rule was established that.only students who met four

or more referral criteria (at least 50% of those possible) would be

considered for referral at the five-week review. Using this rule, 16

of the 107 students (15%) were referred to the school psyChologists at

the midway point of the study.

..
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Insert Ftgure 1 about here
4

'4
At'the end of 10 weeks of meaSurement in reading, spelling, and

rritten..exprqssin, performances of the 107 Students again were

examined to determine referral eligibility. At this point:- the

standard deviation model was used in prefereace to the performance

discrepancy model, since the,latter model seemed to over,classify the

younger students (i.e., 16 of the 33 third graders met the,referral

criteriimi in reading). To employ the standard devialion model at the

10-week point, loca-1 nOrms again were developed using data collected

at the end of the project from 38 randomly'selected students. '9-he

lOcal norms were used with theadded stipulation that student had to

qualify in at least two of three academic-area to be referred.

Figure 2 is illustrative of the performance of two fourth grade

students asse,5sed with he alternative refei2.ral model:. The referral

criterion for fourth grade students was performance at or below 35.1

words correct. Student A read an avei-age of 50 words correct per'

.minute and was rtot referred for learning disabilities assessment.

Student B, howeyer, averaged 17 words per minute and wa5'..referred.

Insert Figuile 2 about here

4 '4

At the end of.10 weeks, 36- students were referred.. Included in

thiL group were the 16 studeats originally refeFred at fiye weeks.

..Their performance during the second five-week period further confirmed

.,
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their eligibility,for referral. The average grade level of'fhe 36
0.

students was.4.6. In all, 31% of the high risk population (n=107) was
,

referred, and 2.4% of the elementary population originally screened

(n=i374) met the referral criteria.

,

Group II referrals. Group II referrals were students from the

same five.elemetary.schools who were referred for LD services by their

teachers. According to district guidelines,, teachers first had to

inifiate'an. intervention with a potential candidate for referral. If

the intervention plan failed, the student could then be referred for

psychOeducationa) evaluation. Of the 1374 students in grades 3

through 6, 25 -(1.8%) wgre ,referred for learning- :disabilities

assessment by their teacherl.. The average grade level of these

students was.4.8.

Group IIJ referrals. The Group III referrals also were students

who had been referred by their teachers. These students, however,

were enrolled in a sixth elementary school that represented a non-

equivalent control ,group. Fifteen of the 896 students in grades 3-6

in this school (1.7%) "were referred by teachers for psychoeducational .

evaluation. The average grade level for these students yas 4.8.

Data Analysis

To compare aptitude and achievement characteristics of the

referred students, the results of standardized tests administered to

each referred student were examined: Fifty-nine Of the 66 referrld

1

st.,,udents (those )'for whomi parental permission was obtained) were

administered the Tests'of Cognitive Ability and.Achievemenf frowthe

Woodcock-Johnson Psycho-Edlational Battery, Noodcock & Johnson,

,-, 4

,
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1a77):- Aptitude-achievement difference scores and percentile ranks

*were'examined..
N

To assess the social behaviors of the referred students, the

prilmary teacher for children in groups I and II were asked to
t

Omplete a socfal beh-avior rating scale, the School Behavior Profile

e(Balow & Rjjbin, 1974). 'The' mean school behavior ratings for Groups I

and Irwere examine0 with a t test analysis.

Results

C7

Cognitive Ability
,r

The intellectual functioning of the group I, II, and III

'-referrais,was measlired with ihe Tests of Cognitive Ability from the

° Woodcok-Johnson Psycho-Educational Battery (WJPEB). Group I was
,

qontr'asted with both group II and group III in separate t test
:

,analyses using percentile ranks as the dependent variable. As may be

seen in Table 5, the're were no reliable mean difArences for each
J

comparison on the.WJPtB Full Scale, Reading Aptitude, Math Aptitude,

and-Written Language Aptitude cluster scores.

Insert Table 5 about:here

Academic Achievement

School achievement of the referrals from groups I, II, and III

was assessed with the WJPEB achievement tests'of Reading, Math, and

Written Langaage. re data presented in Table 6 jndicate that of the

six compal'isons of mean percentile rzank scores, only the means of

grbups I and III on the Math cluster differed' significantly (t=2.07,
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,

1 .

2=.0,5).

Insert Table 6 about here

III

Aptitude;Achievement Discrepancies

Weekly measurement referral students (group I) also were compared

to the teacher referral students -(groups II; and III) .on WJPEB

apfitude-achievement discrepancy scores. The meantcluster difference

scores for the comparison groups are found in Table 7. Again, there
f

were no significant differences between groups I and II. For groups I

and III, only the difference in Math was significant (t=2.17, 2.=.04).

-

Insert Table 7 about here
,

. ,

i -

Social Behavior

Teachers of the students in groups P and II were asked to

complete Balow and Rubin's (1974) School Behavior Profile. ,Low scores

(ratings) are indicative of behavior problems in school. Group I, and

II students did not differ significantly on the school behavior

measure. The mean rating for groub I referrals was 182.0; for group

II referrals, the mean rating was 177.3 (t=.60, 2.=.43).

Sex

aP.

., .

The influence of the student's sex also was'examined. It was

noted that 80% of the teacher referrals fgroup II) were males, while

'66% of those referred from weekly measur.emerit data were male. Using

expected frequencies based upon equ'al distribution of the sexes, a

t:

\ 1 ?
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chi-square analysis indicated that the distribution of sexes'in group

I met normal assumptions (x2=2.41, p < <TO). However, the same

analnis of Group II suggested that mAles' were referred more often

than wauid be expected (x2=9.84, P<.005),

.Additionally, sex differences in school behaviar within the

referral groups -were stu,died. Males in referral groUps I and II

received'equivalent ratings (group I 7.- 180.7, group II 7 = 182.8).

Group ri females, however, were rated differently from Group I female

referrals (group I = 184.3, group II X = 154.0). These our group

means were tested with a two-way,:analysis of variance. A.s shown in

Table 8, the unique contribution of the sex and referral factors to

the variance of school behavior scores wal not significant. However,

the interaction of- sex and refe4a1 group approached significance

(F=3.30, T.08).

Insert Table 8 about here

Eligibility

*A'tinal result of interest'is the extent to which the school

district decided to categorize group I and II referrals as learning

disabled. Five of the group I referrals were declared eligible for LD,

services while 11 of the group II referrals were deal,ared eligible for

LD services. The school district spec4fies that only children

demonstrating a 20-point discrepancy on . the .Woodcock-Johnson

Psycho-Educational Battery ability-and achievement clusters In one or

more areas may be declared eligible for LD services. Of the five
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grout) I referrals identified as LO, 80% met the district LD criterion,

wherns only 36% of thc gr64,p II referrals (n=11) identffied as LD met
,

the criterion.

Discussion
\ ...

The comparison of the traditional, teacher-referraT process with

an alternativg model based upon weekly 'measurement of academic

behaviors fostered four significant findings. ,First, the

,
.

Y/a

roximately equivalent and low 'performance of both groups of

c:'P
'referred students on the aptitude'and achievement measures assures us

that students identified by the continuous evaluation process are

likely candidates for referral. If continuous evaluation hap' 5elected
4

. *

students performing better than teacher
.

referrals, considerable doubt

concerning the utility of the procedures would be expressed.

Second, it appears that the distribution of maies and females is

more even when the continuous evaluation model ii used for referral.

This ffnding is significant only if one is willing to assume that

males and femajes' share equdl probabilities of having learning

difficulties,

Third, the data suggest that behavior influences teachers'

referral decision about females. Although the statistical test only

approached significance, teacher-referred females were rated as having

more behavior difficulties than females referred in,th ame classroom

through .the continuous evaluation model. This finding, although it

does not extend to males, indicates that the teacher referral process

for acadeMic problems is subject to the biasing influence of the

stbdent's behavior.

4



_

\

,

a%

a

1 5

, .

Finally, -it was evident that referrals made by teachers were

treated differently than those referrals made' from continuous
.-

evaluation criteria. As pointed out earlier, about oneithird df the

teacher-referred students who were identified as LD met' 'the

established district criterion for entrance into le'arning disability

programs, while abOut 80% of the refe&als from the continuous

evaluation model that were labeled LD met the criterion. One

\
conclusion to be drawn from this finding is that teacKer referrals

receive differential treatment (or perhaps bias) in the decision,

making process. It appears that 64% of group. II students were labeled
,

LD for reasons other than those specified in the established

- 4

guidelines.qhese unidentifiked reasons, however, did not contribute to

the Aecision-making process for the continuous evaluation referrals.

. t
It may be that the continuous evaluation referral _system creates more/ ,

consistency in the assessment process.

In summary, the continuous evaluatfon model coinpares favorably

with the.teacher-referral process. It refers approximately the same

number of students and appears to negate the influence of factors that

often bias assessment (e.g., ,sex, social behavior). Such an endeavor

is not the first. of its kind. Magliocca, Rinaldi, Crew, and
t

,

,

Kunzelmann (1977) used a similar system in Baltimore to refer students

in preschOol classes. 'These authors (.1ggested that thei.r procedures

,

were nondfscriminatory. The favorable outcomes reported here anCin

Baltimore suggest that weekly measurement is a- feasible and

...--,

efficacious .approach to makingfreferral decisions. Additionally,

weekly measurement of academic skills includes the. benefits of

2 u
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measuring'progress on Individual Education Plan goals (Jenkins, Deno,

& Mirkin, 1979). In all, the continuous evaluation model holds great

promise for assessing students with special learning problems.

t
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Table 1

Screening Criteria for rotal Words Wrcitten

..

'CI-

Grade

Sample
Size Mean

Cdt-Off for
.

15th Percentille

3 729 17.7 9

4 724 22.7 12

5 896 . 30.5 19

870 '36.4 24

r

-

20 I
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Table a

Standard Deviation MOdel Referral Criteria for Readins,,
. -

Spelling, and Written Expresiona

Words Read
Correctly

Words pelled

Corrbctly

Total Words
Written

,Gride Mean SD

Referral

Criteria Mean SD
0-1006.-7-

Referral
Critdria

,4

Mean SD

Referral
Criteria

3 47.1 24.1 11.0 11.6 4.3 3.0 33.3 8.0 17.3

-4 74.5 19.7 35.1 14:4 3.2 8.0 36.6 9.,7 17-2

5 77.0 24.4 28.2 17.0 2.9 11.2 43.1 11.0 21

6 73.1 21.5 30.1 16.7 2.1 12,5 39:1 24
,

_7.3

a For referral under this mOdel, the child must be at least 2 SD'below the

grade level mean.
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>

Table 3

Performance Discrepancy Model Referral Criteria for Reading,

Spelling, and Written Expression
a

/

Words Read Words Spelled Total Words

Correctly Correctly Written

p50% .50% ./ 50%

Grade Mean Discrepancy 1, Mean Discrepancy Mean Discrepancy

3 47.1 23.6 11.6. 5.8 33.3 16.7

4 74.5 37.3 14.4 7.2 36.6 18.3

5 1 77.0 ,3.8.5 17.0 -8.5 43.1 - 21.6

6 73.1- 3626 16.7 8,4 39.1 19.6

aFor ieferral under this model, the child must be at least 50%

discrepant from the grade level mean.

3'



4 Table 4

Gi-ade Discrepancy Model Referral Criteria for

Reading and Written Expressiona

Grade

23

Words Read Total Words

Correctly Written

3 3.3' , 5.5

4 24.2 4.8.0

, 5 51.4 30.8

6 61.5 35.2

a For referral Sunder this model, the child must be at lgast 2

grades below his/her placement.

Po'
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table 5

Analysis of Mean Percentile Ranks of Groups I, II, and

III on Woodcock-Johnson Aptitude Clusters
a

Mean

Cluster %ile Rank t
b

Full Scale

Group II

Group I .

Group,III

'Reading

Group II

Group I

GroUp III

Math

aroup II

Grop I

Group III

Written Language

28.6

33.0

34.3

33.2 .

36.4

40.3

28.1

33.6

34.5

Group I 31.4

Group 32.6

Group)III'' .32.2

.489

:18 .858

.43 .666

.57 .569

a

.77 .446

:14 .891

.19 .853

.06 . .954

a Samples foc groups were 23 (Group I), 25 (Group and 22

(Group III).

bAnalysis compared the ranks of Groups I and II and the ranks of

Groups I and III.

1.
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Table 6

Analysis of Mean Aptitude-Achievement Difference Scores

of Groups I, II, and III on Woodcock-Johnson

Psycho-Educat,ional Batterya

r

.-

Aptitude-Achievement
Difference Score

. .

Mean

%ile Rank , tb .
P

Reading

4

t/

.,

.,

-4.5

-8.1

-8.8

- .7

-1.1

-9.2

-4.5 ,

-5.,3

-8.6

.87

.64

.20

2.17

1.18

.93

.388

.526

.839

.036

.243

.362
%

,

Group II

Group I ,

6roup III

Math
0

Group II

,Grodp I :

Group III

Written Language

i Group II

, Group I

Group III

aSamples for groups were 23 (Group I), 25 (Group II), and 22

(Group III).

bAnalysis compared the ranks of Groups I and 14 and the ranks

of Groups I and III.

,

1
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Table 7

Analysis of Mean Percentile Ranks of Groups 1,11, and

III on Woodcock-Johnson Achievement Clustersa

Cluster

Mean
t
b

%ile Rank

Reading

Group II 30.2
.52 . .607

Group e 27.6
1.15 :258

Group III 22..5

Math

34.1

.40 .694.

Group I 36.9

2.07 .045-

Group III 23.1

Wrjtten

23.7Group II
.77 .447

Group 27.3
.78 .442

Group 23.0

a Samples for groups were 23 (Group I), 25 (Group II), and 22

(Group III).
bAnalysis compared the ranks of Groups I and II and the ranks

of Groups I and III.
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Table 8

27'

Two-Way ANOVA for Dependeni Variable Social 8qhavior with Referral

Status'and Sex as tndependent.Variables
1/4

Source of

Variance

Degrees of
Freedom

Mean
Squares F-Va1ue_4 Significance

Referral 1 442.1 .427

Sex 1 1141.3 ) 1.65 .205

Interaction 1 2270.0 3.30 .076

Residual :43 688.5

1
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